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TECHNICAL FIELD 



[Field of the Invention] This invention relates to the equipment which searches for the magnetization distribution at the 
time of magnetizing by impressing a field to the magnetic substance by numerical calculation. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is magnetization distribution calculation equipment which computes the magnetization distribution in this 
magnetic material when impressing and magnetizing a field to a magnetic material with a magnetization vessel. 
Transient analysis of the impression field at the time of dividing said magnetic material into the element of a finite 
individual, and impressing a field from said magnetization machine to each element which has not been magnetized is 
performed. A first magnetization process count means to extract the maximum field for every element and to compute 
the point magnetized [ maximum ] for every element based on this maximum field and the property of said magnetic 
material, Magnetization distribution calculation equipment characterized by having a residual magnetization count 
means to compute the residual magnetization of each element based on the point of each element computed by said first 
magnetization process count means magnetized [ maximum ], and the property of said magnetic material. 
[Claim 2] Magnetization distribution calculation equipment according to claim 1 characterized by having further a 
demagnetization process count means to compute magnetization of each of said element when the field which 
magnetization of each of this element generates is impressed to each element which has the residual magnetization and 
this residual magnetization of each element computed by said residual magnetization count means. 
[Claim 3] Said residual magnetization count means is magnetization distribution calculation equipment according to 
claim 1 characterized by computing residual magnetization when said impression field is removed based on the Toru 
demagnetization curve in the point computed by said first magnetization process count means magnetized 
[ maximum ], and this point magnetized [ maximum ]. 
[Claim 4] 
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CLAIMS 
[Claim(s)] 

[Claim 1] It is magnetization distribution calculation equipment which computes the magnetization distribution in this 
magnetic material when impressing and magnetizing a field to a magnetic material with a magnetization vessel. 
Transient analysis of the impression field at the time of dividing said magnetic material into the element of a finite 
individual, and impressing a field from said magnetization machine to each element which has not been magnetized is 
performed. A first magnetization process count means to extract the maximum field for every element and to compute 
the point magnetized [ maximum ] for every element based on this maximum field and the property of said magnetic 
material, Magnetization distribution calculation equipment characterized by having a residual magnetization count 
means to compute the residual magnetization of each element based on the point of each element computed by said first 
magnetization process count means magnetized [ maximum ], and the property of said magnetic material. 
[Claim 2] Magnetization distribution calculation equipment according to claim 1 characterized by having further a 
demagnetization process count means to compute magnetization of each of said element when the field which 
magnetization of each of this element generates is impressed to each element which has the residual magnetization and 
this residual magnetization of each element computed by said residual magnetization count means. 
[Claim 3] Said residual magnetization count means is magnetization distribution calculation equipment according to 
claim 1 characterized by computing residual magnetization when said impression field is removed based on the Toru 
demagnetization curve in the point computed by said first magnetization process count means magnetized 
[ maximum ], and this point magnetized [ maximum ]. 

[Claim 4] Said residual magnetization curve at the time of setting the field in said point magnetized [ maximum ] to 
Hm, and setting magnetization to Mm in said residual magnetization count means Said magnetic material is asked for 
the magnetization angle of rotation omega from a formula (4-3) thru/or (4-5) a formula at saturation magnetization Ms 
and said magnetic material based on the residual magnetization Mr at the time of impressing the field more than an 
reversible magnetization rotation field. Based on the magnetization Mb to the field Hb in the predetermined magnetized 
point at the time of impressing the field more than an reversible magnetization rotation field to said magnetic material, 
and said saturation magnetization Ms, it asks for magnetization angle-of-rotation phib from a formula (4-6). Said 
magnetization angle-of-rotation phib, Based on the magnetization angle of rotation omega, said said Field Hb and said 
saturation magnetization Ms, and said magnetization Mm, it asks for the anisotropy field HA in said point magnetized 
[ maximum ] (Mm) from a formula (4-7) and (4-8) a formula. Based on said anisotropy field HA (Mm), from a formula 
(4-1), set with H=Hm, and ask for magnetization angle-of-rotation phim in the point magnetized [ maximum ], and it 
sets at a ceremony (4-2). After setting with phi=phim and M=Mm, searching for the point magnetized [ maximum ] for 
the saturation magnetization Ms of the Toru demagnetization curve (Mm) and searching for the magnetization angle of 
rotation phi by the formula (4-1) to the field H of arbitration, by asking for Magnetization M using a formula (4-2) 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the equipment which searches for the magnetization distribution at the 

time of magnetizing by impressing a field to the magnetic substance by numerical calculation. 

[0002] 

[Description of the Prior Art] recent years, magnetic recording, and electromagnetism - many attempts which carry out 
simulation of the magnetic hysteresis phenomenon by numerical analysis for the design of a device called an actuator 
are examined. There is the VMSW method as one of the approaches of searching for the magnetization distribution in a 
magnet at the time especially of thus, magnetizing by applying a strong field to a hard magnetic material. 
[0003] This approach is the technique of having added the hand so that a radical may be set to the technique of 
expressing a hysteresis characteristic as a set of the S-W model (model of Stoner and Wahlfarth) showing an uniaxial 
anisotropy crystal grain child's magnetization rotation behavior and each magnetization might be made adjustable. "The 
concrete contents of this technique, the verification by the new static magnetic field analysis method of the 
Moriianisotropy ingredient, and magnetization vector measurement, The Institute of Electrical Engineers of Japan 
study group data, study group [ rotating-machine / a quiescence machine and ] SA-91-6, RM-91-15, and pp 51-60 
(1991)", And "Mori: It is indicated by the new static magnetic field analysis method II and the new Institute of 
Electrical Engineers of Japan study group data of an anisotropy ingredient, study group SA-91-25, RM-91-88, and 
pp97-106(1991)" [ a quiescence machine and / rotating-machine ], and magnetization of a permanent magnet and 
analysis of a demagnetization process are performed in it. 

[0004] moreover, others - "M. - Enokizono et al.:Magnetic Field Analysis of Anisotropic Permanent Magnet 
Problems by Finite ElementMethod, IEEE Trans. Magn., MAG-33, No.2, and pp 1612-1615 (1997)", "the field 
analysis about the Enozono and Tsuzaki: anisotropy permanent magnet problem, Institute of Electrical Engineers of 
Japan study group data MAGUNE tex study group MAG-96-251, pp 21-30 (1996)" - VMSW - the result of having 
performed magnetic magnetization and count of a demagnetization process using law is reported. 
[0005] However, any above-mentioned technique, In searching for magnetization distribution, the field analysis solver 
(equipment) of dedication using the VMSW method newly needed to be developed, and the load was large. Moreover, 
the magnetization current wave form was required as input data, therefore measurement was required beforehand. 
[0006] 

[Problem (s) to be Solved by the Invention] This invention was made in order to solve the above-mentioned technical 
problem, and it aims at offering the magnetization distribution calculation processor which can compute magnetization 
distribution of a magnet using the existing general-purpose field count solver. 
[0007] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the magnetization 
distribution calculation processor of this invention is equipped with the following configurations. Namely, the time of 
impressing and magnetizing a field to a magnetic material with a magnetization vessel, It is magnetization distribution 
calculation equipment which computes the magnetization distribution in this magnetic material. 
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PRIOR ART 



[Description of the Prior Art] recent years, magnetic recording, and electromagnetism - many attempts which carry out 
simulation of the magnetic hysteresis phenomenon by numerical analysis for the design of a device called an actuator 
are examined. There is the VMSW method as one of the approaches of searching for the magnetization distribution in a 
magnet at the time especially of thus, magnetizing by applying a strong field to a hard magnetic material. 
[0003] This approach is the technique of having added the hand so that a radical may be set to the technique of 
expressing a hysteresis characteristic as a set of. the S-W model (model of Stoner and Wahlfarth) showing an uniaxial 
anisotropy crystal grain child's magnetization rotation behavior and each magnetization might be made adjustable. "The 
concrete contents of this technique, the verification by the new static magnetic field analysis method of the 
Morkanisotropy ingredient, and magnetization vector measurement, The Institute of Electrical Engineers of Japan 
study group data, study group [ rotating-machine / a quiescence machine and ] SA-91-6, RM-91-15, and pp 51-60 
(1991)", And "Mori: It is indicated by the new static magnetic field analysis method II and the new Institute of 
Electrical Engineers of Japan study group data of an anisotropy ingredient, study group SA-91-25, RM-91-88, and 
pp97-106(1991)" [ a quiescence machine and / rotating-machine ]. In it, magnetization of a permanent magnet and 
analysis of a demagnetization process are performed. 

[0004] moreover, others - "M. ~ Enokizono et al.:Magnetic Field Analysis of Anisotropic Permanent Magnet 
Problems by Finite ElementMethod, IEEE Trans. Magn., MAG-33, No.2, and pp 1612-1615 (1997)", "the field 
analysis about the Enozono and Tsuzaki: anisotropy permanent magnet problem, Institute of Electrical Engineers of 
Japan study group data MAGUNE tex study group MAG-96-251, pp 21-30 (1996)" - VMSW - law The result of 
having used and having performed magnetic magnetization and count of a demagnetization process is reported. 
[0005] However, any above-mentioned technique, In searching for magnetization distribution, the field analysis solver 
(equipment) of dedication using the VMSW method newly needed to be developed, and the load was large. Moreover, 
the magnetization current wave form was required as input data, therefore measurement was required beforehand. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] As explained above, according to this invention, it becomes possible to compute 
magnetization distribution of a magnet using the existing general-purpose field count solver. 

[Translation done.] 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] This invention was made in order to solve the above-mentioned technical 
problem, and it aims at offering the magnetization distribution calculation processor which can compute magnetization 
distribution of a magnet using the existing general-purpose field count solver. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



7/16/2004 



THIS PAGE BLANK (uspto) 



Page 1 of 1 



* NOTICES * 




Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the magnetization 
distribution calculation processor of this invention is equipped with the following configurations. Namely, the time of 
impressing and magnetizing a field to a magnetic material with a magnetization vessel, It is magnetization distribution 
calculation equipment which computes the magnetization distribution in this magnetic material. Transient analysis of 
the impression field at the time of dividing said magnetic material into the element of a finite individual, and 
impressing a field from said magnetization machine to each element which has not been magnetized is performed. A 
first magnetization process count means to extract the maximum field for every element and to compute the point 
magnetized [ maximum ] for every element based on this maximum field and the property of said magnetic material, A 
residual magnetization count means to compute the residual magnetization of each element based on the point of each 
element computed by said first magnetization process count means magnetized [ maximum ], and the property of said 
magnetic material, It has a demagnetization process count means to compute change of magnetization of each of said 
element by the field which the residual magnetization of each element computed by said residual magnetization count 
means generates. 
[0008] 

[Embodiment of the Invention] Hereafter, with reference to an attached drawing, 1 suitable operation gestalt of this 

invention is explained to a detail. 

[0009] 

[Operation gestalt 1] Drawing 1 is the block diagram showing the magnetization distribution calculation equipment 
concerning 1 operation gestalt of this invention. The indicating equipment 102 which displays an analysis result etc., 
and the input device 103 into which an analyst inputs are connected to the central processing unit (CPU) 101 which 
controls the whole actuation through the bus 106. Moreover, a magnetization count program is similarly stored through 
a bus, and even after a system ends the memory 104 from which the various information at the time of control action is 
stored and read, and the data which are not settled in a system again, the external storage 105 which saves data is 
connected. 
[0010] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawin g 11 It is the block diagram showing the configuration of the magnetization distribution calculation equipment 
concerning the operation gestalt 1 of this invention. 

[Drawin g 21 It is the circuit diagram undone in the magnetization current wave form count section of the magnetization 
distribution calculation equipment concerning the operation gestalt 1 of this invention. 

[Drawin g 31 It is drawing showing the processing flow which the magnetization current wave form count section of the 
magnetization distribution calculation equipment concerning the operation gestalt 1 of this invention performs. 
[Drawin g 41 It is drawing explaining how to ask for saturation magnetization by 1/H2 extrapolation in the 
magnetization current wave form count section of the magnetization distribution calculation equipment concerning the 
operation gestalt 1 of this invention. 

[Drawing 51 It is drawing explaining the reversible magnetization rotation field of a magnetization curve. 
[Drawin g 61 It is drawing explaining chir. 

[Drawin g 71 It is drawing showing the processing flow which the perfect magnetization curve presumption section of 
the magnetization distribution calculation equipment concerning the operation gestalt 1 of this invention performs. 
[Drawin g 81 It is the explanatory view of the magnetization rotation model explaining the contents of the first 
magnetization process count section of the magnetization distribution calculation equipment concerning the operation 
gestalt 1 of this invention. 

[Drawing 91 the processing flow which the first magnetization process count section of the magnetization distribution 
calculation equipment concerning the operation gestalt 1 of this invention performs is shown - it comes out. 
[Drawing 101 It is drawing explaining the count approach of the residual magnetization of the magnetization 
distribution calculation equipment concerning the operation gestalt 1 of this invention. 

[Drawing 111 It is drawing showing the processing flow which the residual magnetization count section of the 

magnetization distribution calculation equipment concerning the operation gestalt 1 of this invention performs. 

[Drawing 121 It is drawing explaining the demagnetization process of an anisotropic magnet. 

[Drawing 131 It is drawing explaining chirec. 

[Drawing 141 It is drawing explaining count of the integral of Heff. 

[Drawing 151 
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(4-3) (4-5) *i t) «<bliHE*l 

m^mmm^mmitmmmm^±(Dm^mu Lit 
40 tmrnmuMitMs ttcm^x (4-6) ^vmit 

Hbi, SffE«Sfn«{bM. fc, fflrlEWbMm t(c3K<5^ 

r (4-7) *io«t^ (4-8) *j;f9S(ria**«<b* 

^^3ltS»*rtt«ffHA (Mm) Zhttb, 
WI5S*tt«#HA (Mm) tCg^^T (4-1) ^J: 

«9 H=Hm ir^l^Xa^SWb^tC^Jt-SWblHMe^ <f>m 

(4-2) ^(CjoV^T, 0 = 0 m> M = Mm ktel^X, 
50 **«{b^S:^^5««*j»0«Sfp«fbM. (Mm) fc 
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ttt©8ffHl:#Lt (4-1) *fc±9*ffclIMEa* 
(4-2) ttm^xmttM&bbtoS 

S<5^T (4-3) sC^tf (4-5) ^^^afclHlte 
ft. to 

fcBWBISSiStYfcM. tfcS-^i^r (4-6) S;j:ij«tYk 
X (4-7) Sas^tf (4-8) 5 SWE**«^ 

(Hm. Mm) i:*5lt5^W#HA (Mm) fc £ 

tWB#l*tt«»HA (Mm) {^<5^t (4-i) ^j: 

(4-10) «S:ffl^t»BiftMr (Mm) 

S^v^r (4-3) 5fefcsj;tf (4-5) *) Mitm* 

kmmmfaffifcM* t^m^^x (4-6) ^xvmut 

MTEOtftslBnEM 0 b £ , flfrGttfc|pMEfi a> fc N mrfe^# 
Hb S&IEia?P«{bM. ^fSofl^^LfcMs 
(Mm) t[zm^^X (4-7) SfcfcJitf (4-8* ) 
*±»«M»**ftjft|C*»t5||*ttat»HA (Mm) 

ffifflE«*tt«#HA (Mm) tcis^^r (4-i) x^j: 

(4-2) ^(vljo^T, 0 = 0m, M=Mm £:fc31^-C, 

*^*Wkj«*asi^ftj»(Z)iasi«{fc:M. (M m ) 
ttt©i»Hfc#u (4-D *ic±e«fldiMEa* 

(4-2) **Tffl^-catfl2M*rt>i«>s 



1 9 ] «na»9»ffctm[xa^*5^T, 
■«r5inEa««ftMr (Mm) 

(4-3) sfcfcjitf (4-5) it* 

Mb ^*5JtSWb|gMEA 0 b S: (4-6) 5£J;Dfcib 

(Mm) <tic:S^N-c (4-7) 5£*oj;t> + (4-8* ) 
*J:5WE»*i8fkjfi[fc*5»tSft*tt»JliHA (Mm) 

mrfE^^^^^HA (Mm) te£-3v>"C (4-1) 

20 *) mmm±m<t^aoif^im^<t> m ^ht 

(4-io) «;Srfflv^rt)i:«>5- i*W»i:i-5B»* 
30 Ofl^rA^U 

3) mmmm{cm^\,^xmm&mm(DMRH(Dxjjfaj& 

4) ffffSHx, Hy(dS<5^T, (5-2 0) 5$75M 
(5-2 2) t££ ^ t^MHe f r *J«tt«BE=fir3»« 

5) WE#a«#H. f f i:mrfE^S0e r f £Mg<5 
^ ^T, (5-23)SM(5-25)^^ fl 

e f f N He f f 0 X Hef f±^t>^i6 x 

mrfBQ e r f s MiSHe f f a , miiaHe f f i 

^T, (5-19) 55*!^ »E»*«fl^ftfc*j*t5H 
*tt«#HA (Mm) *:HA^ftAL^:5xLT?0Srfci: 
i6> ^^JC, (5-18) stJ;J9, WfcMSrfc^ie), 

(5-26) &JSm (5-28) ^J;^ N jRfcftMi , 
My &hh#>^ 

ffi^T, mrlEl) 75M5) §£lgfWMSx: 
50 6*t5*"C< ^^ttr t-et>t«>-5r tttW&t-fZ 
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IBSS2 2] BWE (5-2 0) S;75S (5-28) 
JS2 l lc|att(D«{t»*l|[a*tt. 

[«*S2 3] mris 2) o#^com«o*as^fcfc 

[»#S2 4] OTIS 5) t?fcfc»fc*rfcfcM», My 
*:#+5«fbM«rfliVvr, ffJBEl) @Bt 

/c(:t)^fefcMx . My mHf3e©««4:*i:sr 

[W*«2 5] tS*JSl 3 — 2 4©V^Tft35*lofc:e 

2 6 ] 13-24 W-rtlfr 1 olCfE 
[0 0 0 1 ] 
[0 0 0 2] 

[0003] -*»*tti|g*»^oWbiH«E 

^K^r^i" S -W^^A- (Stoner and Wa 
h 1 f a r t h(D^f/U) <DM^ t Ut^f y 

#Jh» ■ EIteHI'&raW*^SA-9 1-6, RM-9 1 
-15, pp 5 1 -6 0 (1 9 9 1) J , XT* l"2§ 
ftJ : l^MWBJMWHS I I , 

25£K$h gKltS - IaHE»^mW3E#S A- 9 1-2 
5, RM-9 1-8 8, pp97-106 (199 
1) J lCtttt**LT*5 0, t^t, *4UK^O#WU 

[0 0 0 4] £fc{&t£ TM. Enokizono et 

a 1 . -Magnetic Field Analy- 
sis of Anisotropic Perman 



(5) ^^ftffl 2002-328956 

8 

ent Magnet Problems by Fi 
nite ElementMethod, IEEE T 
rans. Magn. , MAG— 3 3, No. 2. p 
P1612-1615 (1 9 9 7) j , rig^ft 

M^JH&h?- ^T'-f - 9 6-25 

1, pp21-30 (1996) j KfcVMSWifc«r/fl 

70 [0 0 0 5] U**Utt36S6> % ±1B<Ol>moatlffc, 
mtftlfi&hkibZlz&tzV , VMSWiSifflv^fffl 

[0 0 0 6] 

u± 5 fc-r saw] -hisis®^ 

[0 0 0 7] 

Bfl©5*l:»»t, BMbLT^*^4W*lc#U-C(M 

*L«rj(a-r*iowbiiia»niE*«i:, iftfaw^biiatr 

mmmim £ , miE»s*f btt**»K <t 9 * m 
§ n^#si*o«e«{b^*^i- s i * hwb#k 

[0 0 0 8] 
[0 0 0 9] 

[HJfi»» l ] m l fi, *«Mo-HJ6^ffijc^S« 

«»-rs***Of3a3SB (cpu) i o l^, »«fi»jK« 

10 2, Rt^OWf^^A^fSrfi 1 * 5 
A^i^Ml 0 3frs<Xl 0 6Sr^LTflaK*tt"C^^ 0 

^^-y 104, v-^-rAlClK^^^V^— ^fc^> 
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0 5&&Wt£tlX\,^Z> 0 

WMitmmnnn. mmmtttmn. mmmn»u<o 

*-J:5K:, LT* l) ira^bAiR. 2) nT 

iS?K{bIfiHEffl«co*/h^Hb , 3) SglfbMr, 
4) %rec, 5) M&<D&m^<D 5 O^Sfc 19 , 
«^^tf-^i:lT, 1) ^KSO^fJ^ 
2) flH-^OBH#M^I^ 3) 3>f/P 
4) ^4;V(Dmk, 5) >ii-(7)^g N 

6) mmmm<Dt°—?m ©6o^s, 
[0012] i . mmm^mmnu 



( a > J? > 2 



©«1 



(6) 
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[0013] »«SScD«aR|p]K(i, HI 2 [C7jki~X 5 *L 

(S**) Wt, (1-1) 5£oat>-C&So 
[0 0 14] 
[ffcftl] 

1 



<fr C 



(i-D 



*»4WrS5CB\ R^2^ (L/C) tC/SCTJ^TtC^ 
[0 0 15] 



/ - . e sinhrit 

V* 2 C 2 -4ZC *^ 2~™ 



(1*2) 



[0 0 16] 



50 




(1-3) 



40 



[0 0 17] 
[»«4] 



20 



t/4LC-R 2 C 2 



(1^) 



2Z' 



50 



fit, *«*^«{kfifp<osap(c«t5aE'fk-t-5^, err* 

It) tlTft5^^cf5 0 
[0 0 18] (1-2) ^fesC (1-4) COS 

[0019] ^f^s3o iru mmmnmim*: 

^^r^^-y fcK*iit>o Afrifticf^ ^as^frtc 

[0 0 2 0] ^7^S 3 0 2tU ^f5//S301 
[0 0 2 1] 3 0 3TU IM^^yr 
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v mmx^\ 

[0 0 2 2] ^7 5/^8 3 0 4X11 ^f^S301 
y/S 3 0 3 X&fe \^tzmM^(0 = ^7 >i^(7)p]^ 

[0023] ^f^^ssosm *««ii£a6^*> 

±* (1-2) - (1-4) KJ; 9##>5 0 

[0 0 24] ^fj'^S 3 0 6tl^7S//S 3 0 5t* 
*i?>^:»«««E«[3fgotf-^fiia: J P e a k t Lt^^ 

[0 0 2 5] ^yZfS 3 0 7 ^fy^S 3 0 6 

TfR^Sttfe J P e a k Sr, a— ffiSJt3eufe*SWI« 
<OfcT— (^ry^S 3 0 1 r-R^5i/y^5|FW««Ko 

/S 3 0 7) 0 
[0 0 2 6] — ^r, ^ri//S 308tJ P eak^ 

(^r^s 3 0 8) , — Bc-t"**-e«fc9S-t- 0 

[0 0 2 7] ft*5, r^T1i^7 1 ^7 P S 3 0 2COfW 

[0028] 2 . f&mmihmmj&R 
n&^-rmm &hb#>z>b<ox, mt&m (bh* 

[0 0 2 9] WTf-^^&^^coSr&o^tt^L 
[0 0 3 0] 1 ) ^±#«»^0«3e*«fe 

^mmnft&mmitctbfc^xii, BHW^st 

oner -Wo h 1 f a r t h ^S^C* £ tl £ t> £ 

[0 0 3 1] 
[^5] 



i/£< sin 2<p-H sin(et) - 0) = 0 

M - Af/Cos(w - <p) 
CO - cos" 1 



Mr 

A/, 



C2-1) 

(2-2) 
(2-3) 

(2-4) 



72 



2 oo^co^T^x^T^^i-^o 
[0 0 3 2] a . S^ttBfc&SrS^ U *&#fifCg|BBMfc 
Mr <D2i$b~tZ> 0 

b. E4K^-<fc5K, ( (a) m) frbl 

*) ( (b) m) o 

[0 0 3 3] rrT% B4 (a) tt«ttfcra#H«r, IK 

m^mtM* t ^tcm&vmikmmxfoiQ , §4 (b) 
temma/H 2 mmzmfcM&t 9. B4 (a) 

[0034] *mwtem*to\a*&ftm$iG\ctt u-tis 
[0035] «c^#e>tufcffifd«Yt:M. Rxtmfem&m 

BlftMr Zm^XftWlltRs &#at> (±lBa£M£JBL 
20 fcif-^O. 5) , ^T^^IHMT^bft^coaiJ^^^^ 
SH5^(^a# H £ G&f t:M & * 5 o 

[0 0 3 6] ( i ) nT]£«<blBl£fttt (»ftftj»^*5V^ 

^/U-^^-^^^o/c^o t4^@5(OTt (H 
b, Mb) SUzOmm <D&M<Dfo (Hf, Mf) 
LT, ifRS (2-5) IC<tOtt*^ (Hf s 
Mr) ^*5ttS«^[EWl5ft* £ RJC (2-6) 

[0 0 3 7] B5{i, «ttJc«|f.H4r, ffittt- 

prijfr«{biHiteffi««± (Hb) (Dmw&mumc 

XKM Isfrh <DXM s tt»Rj«{b % MrliMM^ 

-To 

[0 0 3 8] Jfcfe, ( 2 - 5 ) ^f^_b|5 ( 2 - 2 ) ^{Cl 
M=Mf *«;AL8«fc[ElteA <>{cov>rj!l?v^t>co-e, 

(2-6) Wc (2-1) ^H-Hf^ftAlSMl 
#Ha l£O^Tfl?V^fcOT-£>5o 

[0039] *fc, pra!«ftiHiteffl«(7>^:^«**>5# 

[00 4 0] 

[*5£6] 



0, - <u - cos _1 (— ^ 

' V mJ 

2/// sin (a? - ) 



S t o n e r -Wo h 1 f a r t hJjU^.^^X't ^>\C 



sin 



(2-5) 



(2-6) 
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~/£<cos20 + Hcos(co - 



/(#-) 



(A-2) 



(A-3) 



(A-4) 



[0 04 3] 2) ^^»flS»P»©«|^&0*Stt 
#Cf£_hfe 1) (DStoner - W o h 1 f a r t h 

[0 0 4 4] 
[£fc*9] 

Mt{sin 2 o?) 



(8) 



75 

(i i) JbIB (i) W:^tl#HAS:ffl^t, fl£ 

(2-1) ii^cfcoT*:^ (3fttf>tf»fcf*#c3£) , 
(2-2) aicj:9«t{bMS:*a?)5 0 a [) ^ 

V^T, #:5£ (A-l) OStoner -Wo hi far 
i&#H, *Jbrffi»j|iHA*s**.6*ifc4: 

[004 1] 
[«5C7] 

sin20-Zf sm(a> -<^)-0 ( A -i> 

(A-l) (A-2) st, (A-3) 5tO 

U (A-4) ^fcjftflig^r^fcj;^ «{fc|slte*|* 
[0 0 4 2] 

/ ) - j Ha sin 20 - H sin(<u - 0) 



2Af, 
3* r 



(2-7) 



(2-8) 



(2-6) SS-C*Je>fc*iSrttatff Ha tt, »fti(DM 
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T\ «#H=0O«F<D«ftM*Mr, 

[0 0 4 5] ^^OCOffilt aJfi^ftfttt^-*^^ 

[0 0 4 6] 
[»55l 0 ] 



70 



(sin 3 a> 



- sin 2 co 

- 1 - cos 2 to 



C2-9) 



■^rT% _h|H (2-6) *"T?*»fc»^tt«J|lHA ft 
(2-7) ^:{ULmti5xr Gfc*(2-l 
0) ) »J^uyt«fbftj«© % r <bSrJt«-rs^i: 

[0 0 4 7] ft*J#^tt«tH|C#Ur, (2-10) s; 
(2-9) Sr^-rs*jfe(Z)2o«:fetf^^ pEj#<D^ 
[0 0 4 8] 

[ff^C l l ] 



■(sin 2 a>) 



(2-10) 



[0049] 3 ) ^mm&ft<Dmfe#m<Dffith 

30 V^T«T^«ftMi-So 

[0 0 5 0] ^ry/S7 0 ITU *^^TcOWttT 

(Hb) , atfratYbMr ft^^y (dR^j&tfo &*>\ r 
tt b fit ^jxfcSJ^fc: J: o r# bfi**?—* t?*> <5 Q 

[0 0 5 1] Xf^7 P S 7 0 2t1^f5/7 P S7 0 1T 

[0 0 5 2] y^s^S 7 0 3-CttJifEa ^fcttb©* 

[0 0 5 3] Xr^S 7 0 5T1i (2-3) 5ttlJ; 
^ ¥Wjl«ftlsIteft(DS:*«)5 0 77^8 7 0 6 
(2-5) sfcjsj:^ (2-6) stfcij:^ itfjBfcft; 

[00 54] Xf^/S 7 0 7T1j; (2-1) ^ (2 
-2) :£lcJ:tK 88^©ftv^«oaa|iHfc«i-«« 

[0 0 5 5] X'ryys 7 0 8Ti^ (2-10) ^J; «9 

50 r £*#>5o 
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[0 0 5 6] 3 . *0BWt;iSeff3*tt 

[0057] i ) mmmmm<n-mmmRftn*m 

[0 0 5 8] 
[Wl 2] 



17 - fHo • <*M - M * Ho 



(3-1) 



(9) 
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—j t rta»He f f [cJ^^a-^— j trig's: 

&)KftrtX 1 fr<o®ioZ.t\z.~rz>t, (3-2) * 

i 



16 



[0 0 5 9] 
[fcSl 3] 



70 
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£/ = - — Hd • M + fn.tr • dM - M • Ho p-2) 



#Cfd, (3-2) ^cO^co^tU-^ttOJl^o^T^x. 
[0 0 6 0] *f S«ff«*f y y;KO±#Sr a b 

•fcfrfSk ilHttftlN., Nb (Nb^Na) 

attJflCMcos (0-</>) *$f^W&h bffcfr 
faicmtM s in (0-0) £t>0#^<D^/M*-<7> 

[0 0 6 1 ] 

[«S:i4] 



M (N*Ma 2 + NbMt>* ) 



(3-3) 



^ft t mtmM^faCDf$ft* : tfr*:tlH e, Hh^ 30 [0062] 
U *fc-€:tt^O*IflJ<D«{fcfifc5>Me , Mh £Mc o [fftsSl 5] 

s 0. Ms in 0T?«#tfc;t£^ &<E> <fc ? 



" 2 I + X A J 

« + B sm 2 0 

2 U J 



(3-4) 



/J-—-— 

<5o * 

- 1VI - Ho M/foCO<Q-0) 



* [0 0 6 3] 

hrsci e] 



(3-5) 



^±£0, ft©Sftx^u^U^»S; (3-7) [0064] 
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(3 -7) 



(3-7) SK^jDRSSrffiffi-f'So t4^5U/5 * [0 0 6 5] 
M=o, du/d 0 = o£#tf>s:: ^rtc J: . 7jk<Dj?m [|Ki8] 
* (3-8) *5J:ue (3-9) #S*jMx5. * 

{» + m - (a - ( J_ + „ „„> e ) M _ tf DCOsrQ _ 0 ^ 

- "0" «n 2(fl - + 1/JAf si a 26 - /To sin(Q -6)=Q (3 _ 9J 



[0 0 6 6] 

[jfc* 1 9 ] 



O-IO) 



[0 0 6 7] 
[f^2 0] 

T*&£ 0 rtLj: ^ (3-9) an, ft<^J:5t-**n 

So 

[0 0 6 8] 
[»^2 1] 



C3- 12) 



<fcoT, (3-13) j£&mfrtlZ a 
[0 0 6 9] 
[W2 2] 



(3- 13> 



(3-13) <fc*>,^ftM, MfHo 
t>^S 0 -2f~co<*:^ (3-8) an. ft<z>«fc5Kft 

-So 

[0 0 7 0] 
[f^2 3] 



M 



(3- 14) 



-wT% S»Hd, t*#Hef ftt (3-1 
5), (3-1 6) atf>ii9T*fe5r £ri\£>, (3-1 
4) afi, (3-17) a*>J;5KftSo 

[0 0 7 1 ] 

[t^2 4] 



0-15) 
(3-16) 

(3- 17) 



«<bM, *SHB#Ho, SI»Hd, W8WK#He f f 

n-r-<T*rpj^-ifc-r-5ri:^ (3-17) a^e>, 

20 ^mfcG<D$L<DWt&, (3-8) % (3-9) a^*5 

(3-ii) *©«ftS*i:H locates r. tfct>frZ> 0 

[0072] ^ot, «#tt»F(D»»ffcaaw:, 
[0073] **5*io«flsias*r, 4NK«x<z>i9mg 

WpjS-e^KftSrSffli-^S^iSHMiftS. 

[0 0 7 4] £fc, *«0«ftiaa^J:oT, #8^©K 
ft<£>5*>, ^tDM^-Clft^^Sr 9 , 

[0 0 7 5] 2) W«ftiBSW-»SfP(C*5JtSftia^« 
Sc^JiEl) A."C«J*ftaatW»fc*5rt-5JM*: 

[0 0 7 6] ^f^S9 0 ITU 

tf. ^wm^mm^m^^^mmm^n^^ 

So 

[0 0 7 7] Xfy7 9 S 9 0 2 T*n^O#ttv*-^ t 

[0 0 7 8] X7^S 9 0 3T1j;MI^faD 
«#W-#S:fif3o tllia^, m&<DM9Ms t&fn£ 
50 #«U^*«Siia»«*fi:**. 
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I0 0 7 9J y^S 9 0 4X&&m 
[0 0 80] 4 . 

[oo8i] i ) mmmimnmcxitfzmtt 
m&<D$m&m<vw*— $$&<om*:mkj& (H m , M m ) 

EfttT-O— ^{blUte^^-r^^^S toner -W 
o h 1 fart h*g^rat^6o **5* (4- 
1) M*5VVT\ Htt^fflS«t#-e*>So 

[0 0 8 2] 

[1^2 5] 



^HA[Mn)sin2<p-Hsin(w-(p)~0 
M - Afs(Afm)cos(a» 

^ ' Af,(M») 



(4-1) 

(4-2) 
(4-3) 



(4-4) 



::t'H A (Mm) wtii&amfcjastmttt-cttfefc 

**BMfc;& (H m> Mm) SriiS««ft*tc*3Jt«»* 
tt«#-efc5o Ms (Mm) ism i o tc^tWfc; 
ft«SU:i:*3VvT\ McXMikM. (Hm N Mm) £r£:te< 
&m<Dmn&ik'eh*). Rs (Mm) til 

(Hm, Mm) tcj:ot*S$tt^t>o-e^5o 

[0 0 8 3] #**«^r^oa«ftj||coft 

i~5 ( (2-4) sof^i:) 0 

[0 0 8 4] 
[«26] 



A/* 



(4-5) 



<g«oft/hfl«fc^ (Hb, Mb) (c^-c, B^fcujfcft 

<f>bte, (4- 2) "5£«fc 0 (4-6) ^«t5l:49, 
:^)^**1t^SMWHa (Mb) (4- 

1) *±t), (4-7) j&btiiZo 



20 



[0 0 8 5] 
IW2 7] 

«^.)- 2 ' , "!"("-*) (-»+«.)) 
sin 2^, N " 



(4-6) 



(4-7) 



r^T% SMWHa (Mb) IS&ScOcfc 

[0 0 8 6] 
ISS2 8] 

, _ _ . A#« _ . AT- 



(Hm, Mm) (c^j-br. ««itM6*f?girt~*- t3ftS-C 

[00 8 7] 2) **:«^MmSrt435«{k*j»S:fc 

(i) (4-3) , (4-5) 7££Vmfc\B\$Kfi<D%& 
(4-6) *J:9^5»Wkia^*^*5»t<5«ftIi] 
te£)<f>b £*tf>£ 0 ^:UT (4-7) N (4-8) 
«tUH*tt«#HA (Mm) 

[0 0 8 8] (i i) (4 — 1) SSrl^T, fkisMik 

& (Hm. Mm) K*3tt5 (H-Hm) * » 

^r^^5o rtttijijeo (A-i) ~ (a- 4) mzm 

50 [0 0 8 9] (i i i) (4-2) 5£M:J3^"C, <f> = 0 

m, M = Mm £:fc5^T, ^fP^fbMs (Mm) 

-So (4-9) (Dii!9-Cfc^o 

[0 0 9 0] ( i v) ttt(0»H|C^LT (4-1) 
*J-J:t3afkIa]Kft*S:*«)^«, (4-2) 

[0 0 9 1] 
[f^2 9] 



40 *««*j»l::*3lt5H = 0 WWt mtfLMr (M 
m) ) ft, (4-2) ^t§* = 0^|:ffiSL 
(<- (4-1) 5tt3: x H = 0(O^<|i = 0i45) s 
(4-2) iUc (4-9) ^£ftALfc#:5£ (4-1 

o) twsrtms. 

[0 0 9 2] 
[»S3 0] 



50 



-11- 



(12) 



21 



2002-328956 



= Ms[Mm)Rj 
MmRs 



22 



(4-10) 



[0093] 3) msmittfrnmzftvzjmtomti 

[0 0 9 4] ^T-^^S 110 2rii7T5/7 c S 110 

So 

[00 9 5]^f^S1103 ^tt±IBW«^i8Stf 
[0 0 9 6] JXt^^s 1 1 0 110 

[0 0 9 7] ^^^^S 110 5t?^CD^JlHT\ 

»o**ttHfHA (Mm) , RxmmmibM 

r (Mm) £^£>& 0 

(i) (4-3) ^dj;^ KfkEHEAo 
(i i) (4-6) , (4-7) ^£9, H 
a (Ms) 

(i i i) #S*fClo^T, *0^)iS"t»»««YfcM 
r (M m ) a. ^T^ySll03tiM *50 



b. (4-8) 5£fcJ;!9. Ha (Mm) 

c (4-i) 

d. (4-1 0) irtMJ;^ Mr (Mm) $rtft6 0 
[0 0 9 8] ^fyT'S 1 1 0 6 "CWt***©aMk** 

tt^fPlGm, MMMr (Mm) Xtf»*tt»#HA 

(Mm) «r#MBB«W«k:aAi-6 a 

[0 0 9 9] 5 . «fl£ig;gft-ggG 

[oioo] i) mmi&<Dmtefrm&i>ktozm*a: 

sw^e>»isfc(ofrSo ^tt, aft* (M r> 
Or) <D#;M imm&tkn) (m, e) <o^js 

[0 10 1] 
[*fc*3 1] 



<5-l> 



Ud e m a g ttV ^*65«#X^;U^©^ft-^fc 

[0 10 2] 
[«3 2] 

2/40 2/40 



<5-2) 



a. bfiSflSff^^y/K^^fflNa ; Nb <D;frIp]2r^-r 
(Na^Nb) 0 SEft«<0«llWc*3»t-5«t{tM, £> (8S 40 

^>-y^a^rp]^CO^-r^| (< 90deg) "Cfc 9 , 

Ma, Mb rtaefbuottiBtcsswsaiftoKatiii^vy 

tw&ttkfrfaiDi&ft^ Ma r , Mb r tt£Yfcil&©jRittfc 



•mgtttttti&r (mi 2) 0 *fc, ^o^n^co 

[0 10 3] 
[SS3 3] 

Ma M cos(f? - 

Mar - Mr COs(fr - 

Af&r « JVfr sin (a - 0) (5 . 3) 



(5-3) stfcj:!? (5-2) Sf*&<DJ;5fc*<5jh, 

[0 10 4] 
[^3 4] 
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(13) 

Nc(M*-Mr 2 ) (N>-N 0 )M 2 sin 2 (e-it>) 
2/40 2pio 
(N* - N.)Mr 2 sin 2 (a - 0) 
2/io 
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(5-4) 



&c:Um a g «r*#«Hc»#*i-fc». tt{b$ANi;&ffi * [oios] 

^ttt^^^aeatikMr <D&*m&mM<Dmzi*$>z> 1 0 1 0 6 ] 

(HIl 3) , LT, U.agia^^^o * [t^3 6] 

AT 

Aft 
Af 



2 
2 



(5-6) 



SM^/^-Ua n i s o Cov^, ::tiiW ★ [0 1 0 7] 

ft»^*|»T»tt*^OK|R|Ttt**tt«||Lr4— ff^fc [**3 7] 

l£<Af sin 3 (0-fl r ) 
2 

ttft(Diii9-e*>So * [**3 8] 

[0 10 8] # 

-M -Ho Wocos(Q-0) 



(5-7) 



(5-8) 



[0 10 9] ♦ 

- AWocos(Q-0) (3 " 9> 

c^u^^asriaffl-rso t*^au/dM= * [0110] 

o, au/a e = o£#:#>£::£{;i£9. Mi 0 [**40] 

{Ar.+(^-^,) S u,'(0-0)};c P ,. 1 . . ^^in'(e-ft) 

^ 1 + 1 A* - M,4- Xw //ocos(S2 _i L (3 _ 10J 



\ N*-N.)M sin 2(0-^) //> sin 2(0-0,) . , 

J 1— S TZ + -S 1 //osio(Q -0) - 0 



2/xo 
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WM2 0 0 2- 3 2 8 9 5 6 

25 

ro<t£ v ^^(Dm^u^m^xmmm^mc * [0112] 
[0111] ^-0 



AT. - AT fi (5- 12) _ . 

[0 113] 
[£fc*4 3] 



(5-10) , (5-1 1) 5t|4 % 



- Af, 
J/* sin 20 



<5-M) 
(5-15) 



tt5t ^ He f f »*«SWHoi:SI»HdO»t £\ Hoi, HdiiaSWtfeS 

LTSSit, -tOWbMliSRT/ji^rfliril^Sr [0 114] 

He f f 0 , SS[^fp]^^He f i.i b-pZ>h, *t [^44] 
tt-^ttgctO J: 5 ^iS^^tt^o fcKliit, Ho e , 

#e/r* - H oe + Hde 

V / ^ 0 (5-16) 

H«jf± « //o± + i/dx 

- J/osin(Q - 0)+ 0 ( 5. l7) 

rfUctoT (5-14). (5-15) SfmoJ;5 * [0 1 1 5] 

M = Mr + - «fgjsl£ | (5 ig) 



Ha sia20 
//c/rx = 0 



(5- 19) 



(5-18) , (5-19) *mm-r&m&id^xtL 

l 0 1 1 6 ] B 1 6 fC^lhJ; 5 Mfbtl»*f^^£p 

ttt^ur, erntmm^tctkmichv^ mmm (x 
e f f , et L,tct%, m$m= (h x x H y ) 

(Hx s Hy ) (d^f-rS, He f f kBe f f 

[0 117] 
[»5t4 6] 



= . cos 
Hy « /r c /jf - sin ©ejy 



(S-20) 
(5-21) 
(5-22) 



#CtC. ^rt^ofcHe f f i0 e f f SrfflV^, m 

40 #h= (He f f 0 % He f f 1) fift©J:5fc#:* 

[0 118] 

[»S:4 7] 

/T^_L - /f eJ 7 . sin(Q«jor - 0) (5_ 2 4) 
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tL^l^HfC^LT, (5-20) — (5-25) 5££ 
ffl^T, He f f 0 % He f f J.##£ofc 0 

[0 119] •er-CMtC, * (5-19) «r/fl^T« 
ffclsKsft 0 (5-18) Zm^XMikM**}*) 

tltts fc«ti:J:9BWfcM= (Mx x M y ) 

[0 12 0] 

M* = M - cos© < S26 ) 
A/> = Af - sin 0 (5-27) 



(5-28) 



x,H y )^S(5-18), (5-19) ^r*fcr 
[0 12 1] fcjs, »*tt*^©»frlc:*3*tS±1E*« 

«iaa^«ft:sfi«i<^*iRi©mtt, (5-13) st^fe 

[0 1 2 2] -hlBia«««ftWbM (Mi: 5) £r#tf> 

( i ) a«wtaa^**ofc#**owfcMo 

(i i) BSffcMoSr, r:ix^fo*«>J:5fc-r**(aB»© 
(i i i) #**fc»ur, IlkM^ (i) -e*«>fc« 



28 



* (x) (v i i i) t*^c0^1^^^ o 

(i v) fiMfcMSr/B^T, *PfiS*ffiT?«^*L»:-C^aS 

(v) ^SMcr, K#W-»«o««iffiS:tTV>as#<z> 

ffl^*:4§<g\ «3K««BdS**5©-C. T5£ (5-2 
9) ^fflU, »#H^*«i-5 

(v i) 8£#H = (Hx, Hy) 5t (5-20) 

70 - (5-22) ^ffl^T, Heff ^0ef f 

(vii)S (,5-2 5)HQ.ff S: (5 

-23), (5-24) HHef re, Hefii 

(vi i i) S (5-19) ^60 (5-1 
8) <t vm{kM&#:#>z> 0 /^nt^MMHA^ 

f*. (4-8) t*ftfcH A (Mm) &mm-tZ>o 
(ix) S (5-28) «t9eS:**, 5£ (5-2 
6), (5-2 7) £ SRfc-fc«{fcM*#*5. 
20 (x) ( i x) t?**ofc»f^:*«<bM«:fflV^-C, (i 
ii)-(vii) t la«»f^8fcM^#btl5 
*-e»t)5gi-« tefcMBHctt, RtKlciO (v i i i) 

[0 12 3] 
* [*554 9] 



H « (B-M) 



[0124] 2) aH«ftfmc«ic*3*+*«.a<o«*t 
[0125] 7r^si7oi -ew:, aaasYbiaa^ 

3»ffi"C»;fc. «{k«s«i©m(o*r^ % asifbMr (M 

[0126] ^ry^S 1 7 0 2"C(4«ffc©*#SM» 
t/*lRlO«>«BllHt«:R)SM-5o ic^ttMr (Mm) , 

*i«r±*ft**«ii:— si-a^iRi (0 = 0) k-TSo 

[0 12 7] ^f^S 1 70 3t?l«ft^^ b/l-ZW. 
&mm<Dx, yj&ft (Mx. My) T?*1- a 
[0128] 1 7 -rttWkiJ:* (Mx , 

My) *r/H^T. ^^-eo^ff^^tr5o ^TPS^ 

[0129] 170 5 -ewt«j|i»nic©«** 

tL%m?s<D&ft(omtei&&t (Bx, By) frt>mw 

(Hx % Hy ) o 



[0 13 0] ^fy/S 1 7 0 6TiiW (Hx , 
Hy) (5-20) — (5-22) xfcfdj;*). 

He f f , 0e f f 

[0131] ^f^S 1 70 7t*li (5-23) - 
(5-2 5) iUdJ:^ Qeff, Hef fo, H 
e f f x £r2&£><5 0 

[0132] ^f^SUO (5-18) ^ 

(5-19) sCSrffiVvC. *fcft«{bO*#$M&tf# 

ft e &j&tbz> 0 

[0 13 3] *7-y7S 1 7 0 9X\^mi\:<D^^MR 
ft e Lfc*»5*»*rWfi U 4xJfca^+# 

0*&lcte, Afy/S 1 7 0 3{cMD, ^r^/S 1 
7 0 3^^^x^^*S 1 7 0 8$WM^Ii3ltc 

— ^r^sno 9 -e»ft;M&t/*iR] e 
^Ly u ck«^$tt)t«-g'tcf^ ^^^s i 7 i ofcii 

3k «ftMXW*lRlfl^e>, (5-2 6) s (5-2 
7) zSJ; Vmfc<<? h^&7&#>mikfttt<D&%:t LT, 



40 
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[0 13 4] ft*5iim «BSiflS*tH|[-r«»^, 
^tt®(^m2^PS^@ft^gfj<D^<t^@^bMr CD 

Ett^»{fcft»ifl3eSfB^»e>tL5xr ((2-10) 

[0135] *fc (5-20) - (5-28) stCfis 
x y ^ffio 2 *7n(-P^ ^frot £ tc 

±|BS 1 7 0 4(0^7 L S y^ p -efi3»C7cOSS||ltfWy 

^-frfli^rfc-C* 3 ^7€(Dmit^^^^Z t 
i>®£,X1bZ> 0 «or±EIH-J|[*IH(pTttfflLfc (5- 
2 0) - (5-2 8) Stt, *IBOJ;5*2»c5cJCH3t 

[oi3 6] ±e»mncjft»ti-sic«is. ^mtAam 

[0137] B18 ttilPSaWO^W^^K©— 1 
8 0 1 tt = >f/K 1 8 0 2 ttSKSr-CfcS. 

«flt (jpeak) ^ i o k a <t Lt*s «9 , *mm&m 
[oi3 8] «»-J;or#6ixfc«iattt*l»t' 

-To *tt^«#H, K«ite«ftM*£ 2 00 1K 
"r^#M«^o^Tfiffl^fe^^ s 2 0 0 2 fd^-MKI?. 

[0139] B2ico (a) ntBKiti&mftnmicxz 
ttKfb&ati-jMK (to i±»amm*mc£.&»m 
mmmik, ( c ) ritt^awwfficjtsMraati- 

fcii2i (d) temmmmnnmcteifzmmmmft* 

[0140] rtDJ;?^ #M-*«iD«f*«r||r««rB^ * 
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[ 0 1 4 1 ] .H 2 2 

70 [0142] 

[^Jfe^JB 2 ] .hEUJfc^jfi 1 <03»«««ftiB[^tH|L»T* 

[0 14 3] l^u ^tmmM\s\^(D^>y t >^m 
o r o»««5Kjs^«- »sfp(c £ «iaioi«n*rfH( 

cojett^rll 2 4 tz^rf. 83^0*^ ^f^7 P S2 
4 o Sizid^x^^swmfii (r) ©KjJBMItSrKSL, 

^T^7 9 S 2 4 0 8m^ a^/WcDSfetR$:Mffr 

Z>£5lc&m'fZ>&XhZ> 0 r*Uc,fcoT\ «jKH|[i 

30 [0144] ^moxoictz^tx, %mmv&*p<D=i 
jsw&m^wtm&Khffimcnn&fto r. tang 

[0 14 5] 

[^Jfi»«8 3] ±EIHfc*IB l -ett, (4-8) 
t/to (4-8) ' iz^-txoic^ n^ft 

s (M m ) fclt«-f«4:bfc^Si:l9jE«|-e*>5. 
[0 14 6] 
^0 [»5S5 0] 



Zk&X%% 0 

(i) (4-3) s (4-5) AkvmiUBI&fiiDt:* 
^ (4-6) S:J:f9^i»«<t;lHlteffi«fc:*5ftS^|Hl 
fe^<i) b £##)5 0 

(i i) WfbMs (Mm) SriiS&fil (MsgS) 



50 



(i i i) (4-7) , (4-8) ' T&Z&VmJj&ffii 
#Ha (Mm) ^r^:i66 e 
(i v) (4-1) ^$^fflV^T. **8Mb^ (Hm. M 

m) fc*3tt5 (H = Hm) «<blHlteft*m4r*«)So - 

*Ltt±E (A-i) - (A-4) ^:^ffiv^T^a66 r <^r 

(v) (4-2) SUdfe^T, 0 = 0m, M=Mm ct^O 
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l^T, »MM 8 (Mm) £##>5o (4- 
9) COiil9"C&6o 

(v i) *^otfflftHbMs (Mm) Srffll^T (i i 
i) - (v) Ott-J&SrfftffTPo **Q!3aS:fiafiJ«{tM. 

(Mm) dS+»iR*i-6*T?*t>igfp 

(v i i) #*o«*WHa (Mm) , finOifb 
Ms (Mm) Srffll^T, ffift<0«#HK»LT (4 - 
1) atriO«{bBnKA*«r*ftfc«, (4-2) A* 

[0 14 7] ( i i i ) - (v) <D1&$CMt It 

#^nfc0m£jB^T, (4-10) SC«^J;9afif«ft 
Mr (Mm) &#utoZ>z.h&X'£2>a 

[0 14 8] 

[0149] ^mmmmx^ ztib<DmtiM&&mm 

[0150] i26 *^a—/K A^ 

Ha^^^n^yA^^a-zl/^L, Q 5 

[oi5i] p o 2te±T&<Dmum l ffi&M$\'W>u&m& 

-^T*fe 9 , P 0 4 fitSoaWfciflSW-St^e s/n.— /u£r«ufc. 
i&A/^WWkiSSW-W^^a.— /u-e-fe 9 , P o 5 fj«8 

rr-tetf/citcp o i fc^rtfadM^^ett^*^ 

[0 15 2] Q0 1 ttf 18©»ttt«tf 7 

A'-efctK qo 2 tt#«»©««iHi»07*— ^7r^f^ 

J&W;$:$t*r7*— ?X$>Z 0 Q0 3iQ0 4tt«iO8fi 
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[0 15 3] Q0 2<D%m&<Dmm&9&T-?<DMr»tf) 

tzft&<D—m&m 2 8 (a) jd^-To »«««Koagcffl 

280 1, 3^**»2 8 0 2, fMIoe-^ 
12 8 0 3, nyfyf^gf 2 8 04, 
ms#coM^T-mJBE 2 8 0 5C0r-^^Aot^6 0 

[0154] Q 0 3 <^«^(OW»{t:ttj|lS:*-r^5lJ^)'7 f 
-^OM^i2 8 (b) (^fo «r-^i:Lt, 

70 [0155] Q 0 4 O^GO^ ^^-^-/Oitt?:^ 

#<?>m*m2 8 ( c ) ^i- 0 Rris*«{biHite« 

tt<Z)f/«#Hb (2 8 0 6) , 38I8ftMr (2 8 0 
7) , Mzrec (2 8 0 8) ^Aotl>5 0 

[0 15 6] :m *«3— ^<D**«MSi:i» 

P o 5<a*KrtjB£jft/cv*5fc<0fct'S o 
[0 15 7] rcoj: 5f-^— ^SrK^coWftf*— 

20 [0 15 8] m^^frtb<DAt)'f--?RUty P v if? J** 

^^-^m^xmm^mmnm^nom^mRx/^ 
[0159] ^--^^-rmm^m^^m^.^ 

/up o l &fittrf-£ 0 t5i#*^a- /WSv*— 

#Qoit:77>r^e>K*a*, -^f^^ot* 

lS^#J ; ef/W7r^^R0 l SrHi^tSo HI 2 7 
(a) ^^L^W^^O-WSriSi-o 
[0160] HI 2 7 (b) tt»W i E"7*7UKt»'C«>tt-»»* 

m^-tzt mc^mmnm\c^x^ * 

A^fr2 7 0 1, m®&3—? 2 7 0 2, ^2 7 0 3, 
+ 3^2 7 0 4^T^-^^^2 7 0 ST'M^^Tg 

[0161] ^—^temzmmmffimmm^^^-sis 
p o 2 srjetw-* 0 ^tt^pascoaaRiHiK^ 

(-ftotWfetHfflA^77^^WR0 2 £ LT 
40 W^-T5 0 

[0162] m^-^n^±mmmmm^^^-/^ 

p o 3 S:jg»rt-5 0 /MiflS^O^^bft*!^ 

-^7r^Q03, ii^^-/^7 f '-^7 

-f^Q0 4, Rxm»{tVrnm7<^r^^<om»R0 
2 $rSc^&^, y r -J si"Ro 2 <Dftmc^ 

^£»«ftJftSrf**0 UT, ^Wbt^ffiA^T*—* R 0 

[0163] ftj^— ifritnwbiaatfii^^^— 

JO ^^*jBIO«V^ofc^0Wt:th»fflA^^-^ R 0 3 
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7 7 ^f^R0 4^til^t6 o ^Wt:7 7^^R0 4 
[0164] ff f4«««Yfc • ttttal&tW*- 

SU ^7 7 ^M0 5 ^r-l'A'O 6 {dttj^-f-^o 70 

[0165] mmmmm^tmmMunwmm-cD 

r (Mm) , S*ffil#HA (Mm) [3, 7 T 

[0 16 6] ^:C^ir^/^^\ 77-fMO 

2«rfflv>TBl2 OK^-f-J: p*Sia«PKx««E«o»K 
S^&ff^^y^^l-s^v^— /K 77^fM0 3 

4 N R0 5, R 0 6 (Dmit^^COm^^^tl^th^^ h 
[0 16 7] rcoi 5K0ftrt^— /uSrfflScLr*5< 

[0168] *SHfi«?«T?|ftM Lfc J: 5 *tttf*» 
Ufct, ^tif tl^ii^7 p p ^7 A 1 15 : i 50 

fc*s <b o«KtHi^ nrie £ So 

[0169] 

U ^cDi/;*^^&S^te^a^:/e 0 ;*~^ (J; fete 
CPU^MPU) d*B1««E<*^»*iS*bfc^n^9A = 
— KStKBU bkfTfSw tiaotfc, 40 
(if 

[0 17 0] EttMEflc^bBcttJ^^^n^ 

[0 17 1] ^o^7A = -K*^1-Sfe*OEflt«E 
*^ Ltd #Uxta\ 7ci ^t^^x^, /n— K-r-r 

£\ ^t=f A , JtM^"?^^?^ CD — ROM. CD 
-R. m&L^—Zf, 7FMm&<D**r}) # — h\ ROM* 
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[0172] ^Vt^-^^ScfflL/c^n^^A 
[0 17 3] E«IEtt:^bKUlSn*:^n^9 

[0 17 4] 

[0 i ] *38W^>HJfi^iii i tca>a>5awfc#*»a36« 
[0 2 ] ^m^mmmm 1 uia^s wasa 
[03] i Kfrfrzmk&mnm&m 

So 

im 4 ] ^m^mmmm 1 i^^^iftMsaigi 

So 

IHI6] x r SrR«t58t*5o 

[0 7 ] #^W<z>IIJfcfl2«g 1 l^^^lfc^flffigi 

So 

m 9 ] ^mmcommmm 1 ica^safb^saj^e 

[010] ^mm<Dmmmm 1 ^^*s«ft:^*m3s 
b swtotur jwsfe «rR s s . 
[0ii] *»w<oiiife?gis i icfrfrsmtftmumm 

[0i 2] MMi^oiHi^^t5itfc?) 0 
[013] % r e c SrBft^-rss-e&So 

[014] He f t (Dm&totirW&VLfR't&BH**}*. 

[015] ^tt«6^«aiiflas:Kw-rs0-efeSo 
[016] ««ias^«{toiHite«:Sjpitt^e>j»jo^A 
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&xm\1rZ>mxhZ> 0 

[SI 1 8 ] #^9?0|l|J£7gf§ 1 tc^5^a^#J^^ 
[131 9] *^^co^^i^^^^^*^m^ 

[i2i] #^oi£^f§ i ica^s mikftinwmm 
[02 2] *%pj^^^i^^^5^{b^*mm^ 

[024] sMgwosiiKKffi 2 Ka»a>s«fb#**ai3B 



(19) 2002-328956 
[025] *38Mo3ISfijgffi 2 o«{fc#*»HJ3£fi<z># 

[026] *«woni6^ffi4 id*^5«{t»*ii[iaas 
i-mxhz>o 

[027] **w<^sijffi^ffi4^*^5«^*3eHias 

10 [028] *38W<o3aS?gffl4 Ka>a>£«{fc#4lT*aj3£ 

10 1 CPU 

10 2 S^giB 

i o 3 xtimw 

1 0 4 *8MBttttS 
10 5 ^^-U 
10 6 



II] 



[02] 



[04] 



I gggggfrggj 
I gaggHb&m& 

4) x roc 

6) 




(a) 













1 













- i 

i 




-y? — , 
/ 

L i 


i 

: 

... V-™.., 

i 

f — 




, — 



20 



40 GO 80 



(b) 



100 



[06] 



4 6 

1/H Z 



120 

X10 3 



1.2 

Ma 10 - 
0.8 

M Postal 0.6 

0.4 
0.2 


| ! 

It- -i — 4. 

K i | 


■ 1 

"ZIXIII 






r— j — f — 


— h 


"^kH" — i 


— j - 


0.0 







10 

X10 a 



HffcM 
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ims] 



t start J 



[15] 



<©*»*<*> 

<S2Bla]J*> 

3) I : 



— S30f 



| =i>^>»<pgig^mffcv)<offl3a«Bfca [ — S303 



n; 7 -tr^ii Q = cv f — S304 

S305 
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